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LANCING DEVICE AND MULTI-LANCET CARTRIDGE 

Cross Reference to Related Applications . ■ 
[0001] . This application claims the benefit of U s cw: • 
Seria, No. 60/519,232, ffled November 12 2003 t P ^ ^ion 

incorporated herein by reference in it, .n,^: ^ **» ™ te <* - which is hereby 



incorporated herein by reference, in its entirety. 
Technical Field 
[0002] 



[0002] The present invention relates qenerallv tr> rnow 

***» a „* r * k * samples of blood or ZZZI?"" 9 ^™ ,or ,hs 

Background of the Invention 

'.' ' • .• ••' ■ ■ • ' . ' 

[0003] Many medical procedures reohirp n.,„ , - 

commonly used to ounrt. .« i ho k- ., example, a sharp lancet tip is 

«M Wood borne J tB Zt " *"* °' 3 « — «" or 

-W. lanes *rT' ^ ' K ' Ui, " >9 ,ePeated teS,i ^ «""»"* -"V 
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[0005] Accordingly, improved lancing devices have been developed, which are 
capable of carrying out multiple sampling procedures without the need for separately 

* * * * 

loading individual lancets. For example, PCT International Publication No. WO 03/071 940 
A1 (International Application No. PCT7US03/051 59, filed 20 February 2003), which is 
incorporated herein by reference, discloses a lancing device including a replaceable miiltf- 

, * * . * 

lancet cartridge. Such lancing devices provide considerable advantage over single-lancet 
devices, warranting continued development of related technologies capable of providing 
further improved convenience and discretion in use. 

10006] It is to the provision of an improved sampling device and cartridge meeting 

these and other needs that the present invention is primarily directed. 

■ 

Summary of the Invention . 

[0007] Briefly described, example embodiments of the. present invention include an 
improved sampling device that is convenient, compact, and includes multiple lancets in a 
single replaceable cassette or cartridge.. The improvements of the present invention 
preferably increase convenience and discretion for the user, thereby encouraging more 

■ * 

frequent testing and insuring compliance with the subject's prescribed testing regimen. 

[0008] In one aspect, the present invention is a lancing device including a plurality of 

lancets; an advancing mechanism for sequentially advancing the lancets in a first direction 

. ■ ■ • . ■ 

■ - • 

and bringing an active one of the lancets into engagement with a drive mechanism; and an 
anti-reverse mechanism for preventing advancement of the lancets in a second direction 
opposite the first direction. 

[0009] In another aspect, the invention is a lancing device including a replaceable 
multi-lancet cartridge, a drive mechanism for driving an active lancet of the muttUancert 
cartridge between a cocked position and a lancing position, and an interlock for preventing 
advancement of the cartridge when the drive mechanism is cocked. 
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00010) ta^^^,^ IncMngaplu^o, 
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* * • * » 
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~ endcap a 5socteted therewith , ^ ^ ^ > - £- 
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lancet cartridge sequentially into engagement with the drive mechanism, and a depth- 
control mechanism providing adjustment of a depth of penetration of an active one of the 

. * ► * 

lancets. 

• ■ 

[00016] These and other aspects, features and advantages of the invention will be 

■ . » 

understood with reference to the drawing figures and detailed description herein,.and will 
be realized by means of the various elements and combinations particularly pointed out in 
the appended claims. It is to be understood that both the foregoing general description 
and the following brief description of the drawiiigs arid detailed description of the invention 
are exemplary and explanatory of preferred embodiments of the invention, and are riot 

* * * ■ . « 

restrictive of the invention, as claimed. 
Brief Description of the Drawing Figures 

100017] FIGURE 1 is a perspective schematic view of a lancing device and a cartridge 
according to ah exarnple embodiment of the invention 

100018] FIGURES 2a and 2b - are a perspective and an assembly view of a multi- 
I ancet cartridge according to an example embodiment of the invention. 

[00019] FIGURE 3 is a perspective view of a lancing device according to Another 
example embodiment of the invention, having a cartridge loaded therein, and with an upper 
portion of the housing removed for clarity. 

[00020] FIGURE 4 shows the drive mechanism portion of a lancing device according 

to another example embodiment of the invention, including a ratchet mechanism for. 

■ * ■ ■ 

preventing partial cocking. 

. . * 

[00021] FIGURES 5a - 5c show a torsion spring mechanism for advancing through 
sequential lancets of a lancet cartridge, and to prevent reverse movement and/or partial 
advancement between lancets, in a lancing device according to another example 
embodiment of the invention. 
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[00022J FIGURE 6 shows a Totaling advancer mechanism of a lancing device for 
advancing through sequential lancets of a lancet cartridge; according to an example 
embodiment of the invention. 

100023, FIGURES 7a and. 7b show a leaf spring mechanism for Indexing arid 
advancement through sequential lancets of a lancet cartridge, and to prevent reverse 
movement of the cartridge, according to another example embodiment of the invention. 
[00024, FIGURES 8a and 8b show an indexer arm mechanism for engagement with 
cooperating features of a lancet cartridge to index and advance through sequential lancets 
of a lancet cartridge, and to prevent reverse movement of the cartridge, according to 
another example embodiment of the invention. 

* , ♦ » * 

■ 

[00025] FIGURE 9 shows an embodiment of a lancet cartridge having a lancet- 
retaining ring for preventing lancets from moving radia.ly unti, advanced Into a firinq 
position. , y 

- . t ... 

[00026, FIGURES 10a and 10b show an embodiment of a lancet cartridge having a 
Plurality of molded cantilevers in the cartridge top cover for lancet retention. 
[00027, FIGURES 11a and 11b show a cartridge embodiment having a flat stamped 
spnng ring with aplurality of individual spring loops for biasing removed lancet caps out of - 
the lancet's travel path. 

[00028, FIGURE 12 shows a cartridge embodiment having transversely-biased spring 
members for biasing removed lancet caps out of the lancers travel path. 

[00029, FIGURES 13a - 13c show different embodiments of spring clip members for 
retraction of the protective endcap of each individual lancet. 

[00030, FIGURE 14 shows a cartridge embodiment having lancet hold-down snaps 
for retaining individual lancets. 
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[00031]' FIGURE 15 shows an anti-rotation interlock mechanism for locking the 
cartridge when the drive mechanism is cocked and allowing advancement of the cartridge 
. after firing, according to an example embodiment of the invention. • 

* « 

[00032] . FIGURES 16a and 161? show an anti-rotation interlock mechanism according 
to another embodiment of the invention. 

_ ■ * * 

[00033] . FIGURE 17 shows another embodiment of a lancing device according to the 
present invention, having a spring-biased plunger for indexing and advancement through 
sequential lancets of a lancet cartridge, and to prevent reverse movement of the cartridge. 

[00034] FIGURE 18 shows another embodiment of a lancing device, including a 

cantilevered spring arm for preventing double-cocking of the lancing device. 

• ■ • ■ ■ ■ ■ ' • ' 

[00035] FIGURE 19 shows a lancet drive mechanism of a lancing device according to 
an example embodiment of the invention, having an in-line configuration of the drive and- 
return springs. 

[00036] FIGURE 20 shows a lancet drive mechanism of a lancing device according to 
another embodiment of the invention, having the drive and return springs in a laterally- 
offset configuration. 

[00037] FIGURE 21 shows a trigger mechanism for a lancing device according to an 

example embodiment of the invention, having a transversely-sliding cage for engaging and 

.... . 

releasing the drive piston. 

[00038] FIGURES 22 - 26 show trigger mechanisms according to alternate 
embodiments of the invention, having shutter mechanisms for engaging and releasing the 
drive piston. 

[00039] FIGURES 27a and 27 b.show another embodiment of a trigger mechanism for 
a lancing device, having a flexing trigger button arm with a shutter aperture at its free end. 
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100045] FIGURE 33 shows a screw-driven translations ,u 

lancing device. <ranslat,onal depth-control member for a 

* * 
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[00052] FIGURES 42 and 43 show a alternate forms of pivotal depth-control . 
mechanisms for a lancing device. 

[00053] FIGURE 44 shows an extensible iris depth-control mechanism for a lancing 
device. 

[00054] FIGURE 45 shows a pivoting panel depth-control mechanism for a lancing 

. • ** « 

\ 

device. • 

■ 

[00055] FIGURE 46 shows a slotted depth-control mechanism for a lancing device. 
[00056] FIGURE 47 shows a flexible strip depth-conirol mechanism for a lancing 
device. 

• • ■ ■ 

• ■ ■ 

[00Q57] FIGURE 48 shows a gear-driven translational depth-control mechanism for a 

- ■ ■ : 

lancing device. 

[00058] FIGURE 49 shows a removable member depth-control mechanism for a 
lancing device. 

[00059] FIGURES 50-53 show alternate embodiments of rotational member depth- 

* « * 

control mechanisms for a lancing device. 

[00060] Detailed Description of Example Embodiments 

[00061] The present invention may be understood more readily by reference to the 
following detailed description of the invention taken in connection with the accompanying 
drawing figures, which form a part of this disclosure. It is to be understood that this 
invention is not limited to the specific devices, methods, conditions or parameters 
described arid/or shown herein, and that, the terminology used herein is for the purpose of 
describing particular embodiments by way of example only and is not intended to be 
limiting of the claimed invention. Also, as used in the specification including the appended 
claims, the singular forms "a," "an,' and "the* include the plural, and reference to a 
particular numerical value includes at least that particular value, unless the context clearly 
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dictate ethemfce. Ranges ^ te ^ 

one partita, value am)for 1o . abou ,. or'"appfoxiinalehf"*tn 7. ^-owater/ 
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used ,„ coa^auaa w aao,„er. ,„ general , ,„ e J^T* b ' 
invention comprises a hm^in^ 9 10 of the Present 

' - daVe 

-^dj; 8 * ' a " Ce,O " he ^^"a b „c l a 9slrolle , (r0n , 3 

ao-va ,aac^ ^1^7^ '° " " • ' *-P * - -he ' 
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cartridge 12 preferably comprises a plurality. of lancets 16, each slideable within a 
corresponding guide track. Each lancet 1 6 preferably comprises a lancet body having a 
sharp lancet lip projecting therefrom, and a removable protective endcap covering the 
sharp lancet tip. One or more biasing members 18 are preferably provided, for moving 
protective endcaps removed from the lancets out of the path of travel of each active lancet 
as it traverses its lancing stroke. A cover 20 preferably overlies the lancets and couples 
with the base 14 to provide an enclosure. The cover optionally comprises numerical or 
other indicia, observable from the exterior of the lancing device when in use. showing 
which lancet is in use. and/or how many lancets remain for use, and/or that the device is 
full (unused cartridge) and/or empty (fully used cartridge). 

[00064] FIGURE 3 shows a lancing device 10, with its upper housing half-shell 
removed for clarity, having a multi-lancet cartridge 1 2 installed therein. The upper housing 
half-shell would be pivotally connected to the lower housing half-shell by a hinge couphng 
22 as partially depicted: An arm 24 is pivotally operable to advance the cartridge to bring 
sequential lancets 16 of the cartridge into the active position,, and to energize the drive 
mechanism and de-cap the active lancet An activation button or trigger 26 releases the 
drive mechanism to propel the active lancet through its lancing stroke. A depth-control 
mechanism 28 is provided, to allow the user to selectively adjust the penetration depth of 
the lancet. 

■ 

Advancing and Indexing 

[00065] Example embodiments of the lancing device of the present invention 
preferably include one or more mechanisms for advancing through sequential lancets of a 
multMancet cartridge or lancet array, for indexing the advancement to prevent parte, 
advancement of the cartridge to a position between lancets wherein no lancet ,s 
active position, to prevent double-cocking the device and thereby advancing a lancet ,nto 
and through the active position without using that lancet, and/or to prevent reverse 

■ 

operation and potential re-use of a lancet. 
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[00066J F„,cx»^*,F|,; U RH JrW ,„, 1 , I# . , 

**• accord*,, l0 an ^ emtom "X ™ **"«**>* 
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,000691 FIGURES 7a and 7b show an antkeverse mechanism for a multi-lancet 
,andng device according to an example embodiment of the invention, including a leaf 
spring 70 having a tooth or finger 72 for engagement with cooperating detents 74 ,n the 
lancet cartridge for indexing and advancement through sequential iancets of the cartridge, 
and to prevent reverse movement of the cartridge. 

100070] FIGURES 8a and 8b show an advancing knob 80 having an indexer arm 82 
mounted, as by heat staking or adhesive, to a centra, hub 83 of the knob. The arm 82 is 
preferably formed as a double-ended flexible metal member. Each end of the arm 
preferably includes a first angled finger 84 for engagement with cooperating features of the 
,ancet cartridge to index and advance the cartridge through sequential lancets, and a 
second angled finger 86 for tracking a cam surface within the lancing device housing to flex 
the indexer arm 82 into and out of engagement with the cartridge at the appropriate 
.ocation of the actuation sequence. This mechanism allows the advancing knob. 80 to be 
rotationally actuated in a single direction, 1 80' per index step, without the need for a return 
stroke. Symmetrica, guidance and advancing f eatures88 are preferably ananged adjacOnt 

♦ 

the angled fingers at either end. 

♦ 

Lancet and Endcap Retention 

[00071] Example embodiments of the lancing device of the present invention 
preferably also comprise features for retaining lancets in position in or on a multi-lancet 
cartridge until advanced into engagement with the drive mechanism at the actwe lancet 
position, m this manner, inadvertent discharge of .ancets from a cartridge, jamming, and/or 
' noi se due to rattling of IbosO lancets in a cartridge is prevented. The lancing device 
preferably also includes featuresfor displacing protective endcaps that are removed from 
the active lancet out of the lancet's path of uave. a.ong the lancing stroke, and reta,n.ng 
removed endcaps. 

,00072] For example. FIGURE 9 shows a multi-lancet cartridge 90 according to an 
' examp.e embodiment of the invention having a lancet-retaining ring 92 for prevents 
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I00073J FIGURES 10a and 10hh p ere ™ vessel bncele. 
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side cut otWaCNe lancers P3.H crave,. This cort*ra«nn a*^ mmrt .nto^o 
^;„,sd in tee J. P^a as tee ,ance, array, ye, sal, on, of tee acte* tence, s pate* 
La,, tee,eb» reducing ,ha necessity cartridge teicKness as compared ,0 cartridges M 

,000761 FIGURES 13a - 13c show alternate embodiments of Individual spring clips 
,30 (or usa in a muManaa, cartridge p-ovrding a separate spnng dp member-far 
engagement and m.raction of tee. protective andcap o. each IndMdua, lanca, In further 
a , late embodiments. two or mare <foc example 2. 4. 5 or 10, connected apr«g «, are 
Z* as a spnng aagman, o, s„i P . and rrahlple segmenteare i„s,a»ed w„h a spnng Op 
engaging each laneet endcap. 

■000771 FIGURE ,4 shows a portidn.of a cartridge according to anoteer embodiment 
o, tee L*. havir* res«en, lance, hCcldown snaps 140 lor homing tee ^ncetee, 
p,ace during assembly and. use. The fence, is able to slide freely befween fh hold-dewn 
aps bu, he snaps prevent .he lancets fro^ bain, displacad frofn tee Crtndge. The 
Sps 'opfianafry a£r serve as directional gu«es fov ,he tehee, a „ave,du,,ng ft*. 

Cartridge Alignment 

,00078, Example embodimente of ,he lancing device of the present tevanlton 
^Zl, also include anteretauon intenocK faateres tor tedng ,he cartridge , pc*n 
In ,be drive mechanism a, tee device is charged „.e.. in as 

,b,s manner, proper iance, airmen, is rnaWained. and vibcation and play m ,he dnva 
mechanism are reduced. 

10 „„7 9 , Fo, example. FIGURE 15 shows an onte,o,a,ion infertock machaa^to^ 
Z lance, iancing de*e, casing an arte 1*0 pm.ac.ng tee 
ariva pteton 1*. opposne the tence, eogagteg Jaw 154. The arm , en^gas a^mhng 
tece ss er atee, surface feature o« the lance, cartridge when tea dm* mechamsnr 
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coc ked.topreventmotionoflhecartridge. but to allow adv, 

firing. . ul ,0 a »ow advancement of the cartridge after 

[00080] In other example embodiments «!i.rho u 

comae, „ ilh ^ Me p|sl0 „ m ^ ^ J cha I ' "P°" 
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[00082J TheaurlWancel cartridge eflhe ares.*™ .• 
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he provided ,o, rnaaaal dispiaceroea, by , he user J I" a 3 " a9 °" ndfcato ' <*" 
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Drive Mechanism and Actuation 

I00083J Examp , e eni5odjmenls 6f ^ _ ■ 

Preferably also include an improved drive mechanism a nH " inVenti ° n 

trigger) mechanism. Forexample F.GUR m« n ' Sm ' and/o ^^Proved actuation (i.e. " 

xample, FIGURE 18 shows a portion of a drive mechanism for a 
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muHMancet lancing device according to an example embodiment of the invention, including 
a Severed flexing interlock spring arm 1 80 for engagement with a cooperating interlock 
fin 182 on the drive piston, and a re-inforcement rib 184 in the mechanism base, to, 
prevent double-cocking of the lancing device, thereby reducing the likelihood of jamming. 
In the depicted sequence of operation, the piston 1 82 is in its forward, (fired) position when 
the user begins turning the advancer. The interlock arm 180 moves past the piston, and 
the piston locks in itsrearward (charged) position. The advancer Is then moved back along 
its return stroke, and the interlock arm 1 80 deflects under the piston 1 82. The interlock. 
180 then flexes back up, locking the advancer. The piston is charged, and the 
reinforcement rib 184 prevents the interlock fin of the piston 182 from bending. 

■ * ■ • 

[00084) FIGURE 1 9 shows a drive mechanism including an in-line piston assembly 
190. having one of the drive spring 192 or return spring 194 externally mounted thereon, 
abutting against an exterior shoulder; and the other of the drive or return springs internally 
mounted within a bore in the distal end of the piston, in a coaxial nested manner. The 
opposed springs operate in tandem to advance and retract the piston (and the active lancet 
coupled thereto) through its lancing stroke. 

[00085] FIGURE 20 shows another embodiment of a drive mechanism, including a 
laterally offset retraction spring 200 alongside the drive piston 202. and in the plane of the 
anay of lancets in or on the cartridge: The retraction spring 200 operates against a 
laterally projecting arm 204 of the piston 202. The drive spring 206 is in line with the piston 
202, and operates against the distal end of the piston. 

[00086] FIGURE 21 shows an improved trigger mechanism according to an example 
embodiment of the invention! Actuation of the release button 210 drives a f.nger 212 
connected to the button along an inclined surface 214 of a sliding cage 216, moving the 
cage transversely, and moving a sear surface 217 out of engagement with the drive piston 
218 to release the piston and fire the device. 
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{00087J 



[00087] FIGURES 22 -26 show various alternate e>mh ri- 

^ed in a shutter or retease memberi2R £ J^^W^ 
release ,he barb or expanded portion 220 from engagement wZh 10 
«he lancing device. In the embodiment ot ^ 2^^^ ^ " * 

srnallerdiameterpodio^ 

diameter. An actuator button 228 or other member is preferably^ h 1 ^ 
lancing device housing, wi ,h a finger or 

232 are pre ferabry provided to return the shutter to the ^Z^ ^ 
Projecting from the distal end of the d J^ on ^ 7 7 

release rnemh^o^ ^ ' " button 270 moves the 

u * s \* f * out of engagement with the arm ?7« tr» r«. 

Ihe device. In Hie embodiment of FIGURE » a X T * 
molded with the drive piston 292. a logger release member 280 is inlegraly 

f00089] 



engagement with a coooer^in. * - • S6ar SUrface 294 ouf °* 

ww a cooperating trigger arm 296 projection fmm ik 0 ^ 

'he drive pi sI on to fire the device A re »um T 

'he trigger mechanism. ^ ^ed into 

■ • ■ ■ 

9 - For example, a mage, button and retease arm may be Megtatty 
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folded with the top cover, as by forming at least a, portion thereof of a flexible material. In 
still other alternate embodiments, a cantHevered trigger arm extends alongside the drive 
piston arid has a free end in reusable engagement with a cooperating surface of the 
drive piston. The. free end of the trigger arm is flexed out of engagement with the dnve 

piston to fire the device. 

■ ■ 

• . • * ■ ■ • • 

Depth Adjustment 

,00091] Example embodiments of Ihe lancing device ol Ihe present invention 
preferably also include impreved deplh conlrol features for enabling Ihe use, to seleelfvety 
van, the depth of penebationof Ihe lancettip into Ihe skin atthe lancing sHe. Fo, example, 
FIGURE 30 shows a depth conlrol mechanism acceding to an example embodiment of the 
Invenlion, having a relating plate 300 will, multiple openings 302 therethrough for prevlding 
lancing depth adjustment Deplh adjustment can be accomplished, for example, by. 
^providing openings o! d«feren, depth andfo, diamete, through a »l o.lh. plate 300. by 
L*. .be we. of the plate to have d»e,en, IblcKnesses a, dlnecen. pom«s *JJJ*. 
length, and/a, by fom*g'fhe wall lo be ,ad,a«y offse, b, dmenng amounls a. d^ren 
angul , positions. RolaOon o, the plate w«hln .he housing o, .he lapcng devoe. fo, 
example by means of an exlema, acfualo, member, brings Ihe desired opemng ,n,o 
alignment will, Ihe lance, opening through Ihe housing. 

1000921 FIGURE 31 shows apivolal strolte4ln,iling depth control Mop 310.. The lancet 
Lpads a generally arouate oo^ face having a stepped surface w»h a plural!* ol 
M sunadee 312. each provid*, a diueren, pene.,a, to n deplh. The use, PM* 

the depth s,op abou, an axle 314 1 a position the oonlaol face w«h the selected prxboo of* 
. s.ep^sunaceinHaeror^ao.w.huteacavabncel.o^^das.ed^de^ 

,00093] . FIGURE 32 shows a sliding plate depllveoMrel mechanism 320 with a d,al 

Lben 322 having an eccenbic hub 324 rolationally moun.«. ^ • 

opening of a hansMonally sliding plale membp, 326. Rotation o, the d,a, 322 adjusfalhe 

- 
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position of a contact face 328 surrounding the lancet nn • 

housing, to vary the depm of penetration: ^ * ^ ' anc ^.^vice 

» * » » 

[00094] i n alternate embodiments remark, , 

dapth can ba proved, tor exampte by van*,, J, T ' a " d Variali °" * 

» „ , he , e)um ^ ^ ^1 " *** 

n»chaa lsm can bavartad .a prawdedaplh control. """^ anVe 

3L ™r,",r:;;rr: 

■ 

relate ,„ «. wa „ of , he £ « <"">ed .0 sce» K in and on, 

«cc*l»c fence,. amJtor , la,T rt T ^'"""^'^'"'Wiing.ha 
dap,,, conw. *"* •» fenoe, open^, ,„ 

openings424of differinqdiampW, , ^ 3 P ' Ura,i, y * ,ancet 

Tenng diameter angularly offset from one another Th 
wheel 420 to brinq a selerf^H n„ . another. The user rotates the 
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426 on or coupled to the depth wheel 420 are optionally provided, visible from the exterior 
of the housing, to inform the user of the selected penetration depth. 

♦ 

[00098] FIGURE 36 shows a depth control mechanism comprising a tapered- 
thickness depth wheel 360 rotationally mounted to the housing. The depth wheel defines a 
plurality of angularly offset lancet openings, and has a wall thickness that varies about its 
circumference 0-e,, different thicknesses at different angular displacements around the 
disk), The varying wall thickness allows the user to select the desired lancing depth by 
rotating the depth wheel.to bring a selected one of the lancet openings into alignment with 
the path of travel of the active lancet. 

■ 

[00099] The depth control mechanism of FIGURE 37 comprises a sliding plate 370 
with an adjustable-position contact face 372 for placement against the lancing site to vary 
the depth of penetration. A pin 374 on the plate is engaged within an eccentricly arcuate 
cam slot 376 of a depth-adjustment wheel 378, which the user rotates to vary the position 
of the contact face relative to a lancet stroke-limiting surface of the housing, to adjust the 
penetration depth. 

_ , . • 

[0001 00] FIGURE 38 shows a depth control mechanism having a sliding plate 380 with 
an adjustable-position contact face 382 for placement against the lancing site to vary the 
depth of penetration from lancing. A screw-drive mechanism 384 provides adjustment of 
the position of the contact face. FIGURE 39 shows a similar depth control mechanism 
having a sliding plate 390 with an adjustable-position contact face 392 for placement 
against the lancing site to vary the depth of penetration from lancing. A gear-driven 
threaded rod 394, with an end engaged in a threaded sleeve portion of the sliding plate 
390, provides adjustment of the position of the contact face. 

[0001 01) FIGURE 40 shows a depth control mechanism having one or more shutters 
400 for varying the effective wall thickness of the housing of the lancet device to control 
lancing depth. Each shutter has a lancet opening therethrough, and can be moved 
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between a .Wposfc ..herein ^ ^ , he pa ,„ of . „ 

actrve tancet. and a second position away from Ihe pa», „, be„e, 0( , hs '7 ° f lhe 

""eases the spacing between the fdCardface o, ihe fence, hody a dTetn 
■hereby decrease the deplh . ^ * Site. 

another, so ,ha, one. Wo. o, a™ of ihe shelters can be seieaZt ! "* 
vary Ida lancing depth, selectively opened or closed to 



1000102] ThedeplnMntrolmeAanismcanbomnifeead^ih, •. . 

> ***** « * an ao^: ~~ 10 : a ' 

example In FIGURE 41a, wherein an inclined depih co„,,o, Imbe I 

thickness along i, s ier#h prcjecjs rad|a ^ J I""" 9 ' ^ 

depth co„ W mechanism composes seplte J^ZTJZZ T~"* "* 
dWy o r indirectly coopled by ^ ^ „ ^ T 

FIGURES 41b - 4if. . nKa9e n,eans . as shown for example in 

I000103J The angular position of the pivotal depth control member 420a of FIGtm* ' 

zt^ y pos " ta we o,,he ^ ~- - « - I-- 

contact lace pod w ot Ibe depib control me mb er 436 to limit the stroke of the tance, and 

S3 - *" ** ThB ** -JSZ 

^nr? t ^ ,a ° e ,436,,: a — ~ * « 

CS ,oomed surfBce - ,he - 9 — - - *~ 
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,0001051 The depth control mcchanisrnof FIGURE 44 comprises an adjustable-w,dth 
Ling iris having opposed ha,es 440a. 440b that can be noveddosertoorturtheraway 
from one another to reduce or increase the opening size, thereby vary.ng the extent to 
which the subject's skin may bulge into the. opening to vary penetration depth. A larger . 
opening size allows the skin of the lancing site io be revived further therein for deeper 
lancing, and a smaller opening sfce providing shallower lancing. FIGURE 45 shows a 
depth control mechanism having a pivoting contact plate 450. the ppsition of wh,ch * 
angularly variable relative to the position of the lancing cartridge 452. by means.of a hinged - 
connection 454 to the housing 456. to adjust the depth of penetration. 
,0001061 F.GURE46showsad e pthcontrolmechanismhavingacontactface460for 
placement against the skin at the lancing site. the contact face comprising a tapered slot 
462 wider at one end than at the other. Adjustment of the position of the tapered stot 
re ,aUve to the lancet opening 464 variesthe Active opening size, thereby varying the 
depth ot penetration. . 

,0001 071 FIGURE 47 shows a depth cun.,0. mechanism having a flexible siiding band 
4,0 de.in.ng a comae, face .a, placemen, .agains, ihe *» - «* ^ *• «* 
s e,ec«ve.y movable acoss the housing in hop. o«he housing lance. openmg. The 
.hicHness Che band 470 vades a,ang Hs.eng.h. and,er .he dimension o, .he opening s 
472 through ,he band vanes, ,o pmvide lancing depd, adjuslmen.. A gea,ed ad.us.men. 
Knob 474a, oc P .n-and-de,en, slide coupling 474b pwdde postern* adjuslmen, of the band 
470 re,a,ive ,0 .he housing. The geamd .ace o. .he ad|us«.en, Knob 474aean ope,a.e 
vertical* on a . oo,hed sudace.on .ho fmn. a, back .ace of me band as , shown, on «. 
o P em.e hedzon,a,„ on a ,oc,hed scdaoe on .he .op o, bodom edge o, be ba^Dep* 
,„d,ca,an ! canbep.ov i dedono,adiacen.,head J us.me nlk nob(476a,oMhesU*cou^ 

,476b)- and/o, atongme band (476b') lo, viewing Uaough a window adlacenUho apemngs^ 
Opduiny. Ihe band 470 can be moved complex OU.C .he wa y o, *. ,ance. open-* 
glgh ,he housing, ,o pmvide maximum lancing deplh, as fo, a..e,na.e ape .ancng. 
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opening siZ8 , and ^ ^ penewton * *. and/or ,„ vaiy „ 

[000108J ' The depth control mechanism of FIGURE 4fl m ■ 

Piate 482 can siidealong a second axis (indicated by J££ " — 

[0001101 FJGURP^n k ' 1 ■■ 

*• noosingto setecl one ^ I'^ a " "7 meChankm 502 '°«°»any -anted within 
control lancing de p ^ * ^ ■ 

«,n g piate 5 9 10 £ *T » *■* «W «*— having an externa, 

movabie along the hoaZo '„ """" OP<min9 WhlCh fe «•*** 

vary the iarjg depth The slid T "" ^ * ** — <°™> - ^ 

IXI, r,n 9 « altn* ~ m ^ " ~d depth 

«**- to centre laL ! p. ^ "" 9 <W " ( " — -Verwa, 

cog depth. One or mora portions of ,he ring 520 m 8ccesslbte 
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fro m the exterior of the housing through opening(s) 526 in the bottom housing enclosure 
524, to permit rotational adjustment of the ring by the user. 

,0001121 FIGURE 53 shows a depth control mechanism having a depth adjustment 
band 530 movably mounted along the outside of the housing, and haying varying opening 
sizes and/or wall thickness to control lancing depth. A sliding adjustment knob 532 ,s 
preferably provided ^controlling the positioning of the depth adjustment band 530. 
,0001131 While the invention has been described with reference to preferred and 
example embodiments/, wiH be understood by those skilled in the art that a vanely of . 

m bdifLtions,add^ 
the following claims. 
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CLAIMS 

What is claimed is: 



4 * » 

1. A lancing device comprising a pluralily of lancets; ,„ advandnn m „ t • 

advancing ,„e ,a„ce,s In a M dinedion and j£T *» 
toncels ,„,„ engagemen, * a dive mecnanisnv and an an, " °* °' * 

3- The lancing device of Claim 1. wherein the anti-reverse mp^- 

ratchet and pawl: mechanism comprises a 

4- Thelancing device of Claim 1, wherein the anti-reverse merh*™ 
isorina 'reverse mechanjsm comprises a 



torsion spring. 



ting^^ 

ici^rrj: — - , 

Inc^ln 7* * 8 ' «** ~ 9 i— 'or prevent padia, 
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i o A lancing device comprising a replaced mulU-lancet cartridge, a drive mechanism 
f or driving an active lancet of the mu.tHancet cartridge between a cocked position and a 
.ancing position, and an interlock for preventing advancement of the cartridge when the 
drive mechanism is cocked. 

n The lancing device of Claim 10, wherein the interlock comprises an arm projecting 
f rom the drtve mechanism, for engaging a cooperating surface feature of the muitMancet 
cartridge when the drive mechanism is cocked, 

12 T be lancing device of Cl^ 

retracted upon contact with the drive mechanism when cocked, to engage the lancet 
cartridge and lock it in position: 

,3 A lancing device composing a pluraKt, of lancets in an array, and an advancing 
m echanism toadvance Ihroegh .he ana, a, lancets and ******* ~* -«» 
plasty ef lancels into an ac«ve posHion, Wherein the advancing mechantsm composes 
indexing mean, ,0 prevent padia, advancement Che ana, ,e a posiBcn where no ,ance„s 

in the active position. 

• J • f rioim n wherein the array of lancets are in a replaceable 
14. The lancing device of Claim 1o, wnerein ui« <3»» 

■ * ■ * 

multi-lancet cartridge. 

, 5 The lancing device a. Cairn 14. wherein the indexing means comprises a aeries I of 
spaced recesses formed In the exterior o. the moltMance. Cartridge, and a aexible member 
for releasoble engagement wilhin al least one of the recesses. 

16 "The lancing device of Claim 15. wherein Ihe flexible member composes an am, 
havurgaflmlangWflngerlorengagen^^^^^ 

am. a second angted linger lorlracxing a cam surface la Ilex the tlrs. angledhnger ,nto 
out of engagement with the cartridge. 
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17. A lancing device comprising a replaceable multi-lancpf mrtriH • 
M *, Ine cadddae until advanced J an ^ ~*? *~ - 



19. The lancing device of Claim 17, wherein the lanr. P » ro. a . • 

~ a toP jzzz — • 

20. The lancing device of Claim 17, wherein the lancet rpw„. 

- - ^ ^ snap for relaining rrri:^ ~ - 

m«nbe, ,o prevenl re-ase tf , a „ cels in lhe canridge "» '"hercc™^ a M 
22. ArsplaceableTOIIHancelrartrtdgefMaland no device lh*c a „ v, 

. o, .do*, ^ havlag , ramovabte j^; K j^* — • - 

«***•* «•*» -i— endcaps o„, „ 3 pam oTS T, ,T " " 
lancets, said at lea*. rm~<. - . • P ravel of lhe,r associated 

cocked position until released. dnVe P ' St ° n * Hs 
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25. A lancing device for use in combination with a multi-lancet cartridge comprising a 
plurality of lancets, the lancing device comprising a housing, a drive mechanism, an 
advancing mechanism for bringing the lancets of the multMancet cartridge sequentially into 
engagement with the drive mechanism,; and a depth-control mechanism providing 
adjustment of a depth of penetration of an active one of the lancets. . ■ ■ 



t 

J. 
i 



i 
i 

w 

\ 



3 



< 

i 

!■ 

I ■ 



s 






SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 



VCT/15S2004/037788 



2/44 





■ 



t 

■ 

i: 



! 



i 



it 



I 

• . 

1 1 



!, 
•l 

i! 



4 



SUBSTITUTE SHEET (RULE 26) 



* ..... 



WO 2005/04&J77 

•■ t PCT /US2004/03778a 




SUBSTITUTE SHEET (RULE 



26) 



WO 2005/046477 



PCT/US2004/037788 



4/44 




V 
•» 



:■ 



s 

a 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 



PCT/US2004/0377S8 



5/44 








SUBSTITUTE SHEET (RULE 26) 



» - - - " - '. -' - " 



1 * 



V. 



WO 2005/046477 



6/44 



PCT/US20O4/O37788 



2 



I 

.! 
H 

t 

5 





i 

t 



2 

5 



i 



3 

.( 
» 

i 





S 



! 

5 



* 

! 
<• 
1" 

C 



SUBSTITUTE SHEET (RULE 26) 



VVO 2005/046477 



J*CT/US2004/OJ7788 



7/44 





7c 





72 



74 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 




* 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 

■ * * ■ * 

PCT/US2004/037788 




SUBSTITUTE SHEET (RULE 26) 



PCT/US2004/0^7788 



WO 2005/046477 



II 



10/44 






f 

? 

K 

t 



» 

I 



i 




i- 
> 

v 
/■ 

i 



I 

•5 



SUBSTITUTE SHEET (RULE 26) 



VVO2O05/(W6477 : 

• . • * • • ■ 

PCT/US2004/037788 

■ ■ ■ 

11/44 • ' 




* 

^~7ar- Jib 




SUBSTITUTE SHEET (RULE 26) 



• — - f -i - J 



i 



FCTAJS2004/037783 



WO 2005/046477 



12/44 




CO 





h9- 




1 



c- 

I 



SUBSTITUTE SHEET (RULE 26) 



Ji 
•i 



WO 2005/046477 



PCT/US2004/037788 



13/44 





! 



7=1 




SUBSTITUTE SHEET (RULE 26) 



, ,., , -. «i. .-..i-" .-> <:■•■. - !rtiii»a» - "-*iiS«*«.'>i"*^W*#i*t*»<l 



v ■ .... 

* • ■ ■ - . ■ ■ 

■ . 

WO 2005/046477 

PCT/US2004/037783 

• * * 

- 

• 15/44 





• * 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 



PCT/US2004/037788 



16/44 




182 f 



184 



la 



184 



® 



184 



182 



180- 




"V" 



® Piston End 

(2) Begin Turning 
Advomer 

(5) Interlock Moves 
Post Piston 

0 Piston locks 

. Bock 
(5) Advpncer Sweeps 
Bock 

(?) Interlock Deflects. 
Under Piston Rib 

(7) Interlock Hexes 
Bock up, Locking 
Advoncer 




r 



184 



182 



180 




7cv- Iff 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 



PCT/US2004/037788 



17/44 





SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 

... PCT/US2004/037758 

19/44 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 



PCiyiJS2004/0377S8 



\ 
» 



20/44 



s 
i' 



■ 

> 



» 

>' 



1 




228 





I 

• • 



f.' 



• * 



7^J 




i' 

! 

1 • 
I. 
I 

I 



j: 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/04(5477 



PCJYUS2004/037788 




I 
i 

': 

U 




SUBSTITUTE SHEET 



(RULE 26) 



WO 2005/046477 



22/44 




PCT/US2004/037788 . 




228 





K. 



j. 1 
« • 





v 
r.. 
■ 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



i 



WO 2005/0*16477. 



PCT/US2004/037788 



24/44 




3 



7=i 




* 



SUBSTITUTE SHEET (RULE 26) 




■ 

* » 

WO 2005/046477 

PCT/US2004/0377g8 



» 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 



PCT/US2004/037738 



27/44 



302q 






3l2o 






SUBSTITUTE SHEET (RULE 26) 



> 



"> 



1. 



* 



WO 2005/046477 



PCT/US2004/037788 



:» 



28/44 







Si 



-» 
i. 



i 



SUBSTITUTE SHEET (RULE 26) 



WO 20O5/(M«477 



PCT/US2004/037788 



29/44 









SUBSTITUTE SHEET (RULE 26) 



.1 



WO 2005/046477 



PCTAJS2O04/O37788 



30/44 



s 



♦ * 




t 



* 
» . 

i? 

! • 



5' 





• i 
» * 

: . 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 



PCT/US2004/037788 



31/44 





4 

v- 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 



33/44 



PCT/US2004/037788 




SUBSTITUTE SHEET (RULE 26) 



■i -_v.i :• -r ; ■ 



WG 2005/04<>477 



PCT/US2004/0;37788 



34/44 



i. 

I- 

i. 

S 

«. 

h 




? 





s 



u 



SUBSTITUTE SHEET (RULE 26) 




WO2005/M6477 

PCT/US2004/037788 



35/44 . 




.1 



r 



1 



SUBSTITUTE SHEET (RULE 26) 




* 



SUBSTITUTE SHEET (RULE 26) 



'., . . r . _ 



* ' 

WO 2005/046477 

PCT/US2004/037788 




426b 




SUBSTITUTE SHEET {RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 2005/0*6477 



PCT/US2004/037788 



39/44 




440o 







SUBSTITUTE SHEET (RULE 26) 



WO 2005/046477 



PCT/US2004/0377S8 



41/44 




SUBSTITUTE SHEET (RULE 26) 




t 

t 
i 
t 

t 

\ 

■ 

I 
I 
I 

i 
i 
i 



* 

♦J 

. I" 
- i 



\V0 2005/046477 



FCTAJS2004/037788 



42/44 





fjCT- Sit 






a 



Si 



t- 

:,- 



SUBSTITUTE SHEET (RULE 26) 



* » 




I 



* 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



